1. Introduction {#sec0001}
===============

Childhood imaginary companion (CIC) play is a positive normative experience which has been found to relate to skills such as better theory of mind ([@bib0014]), emotional understanding ([@bib0009]) and mental state orientation ([@bib0005]) in children who create these entities. Furthermore, high-risk pre-adolescents with CICs have been found to have better coping skills and better positive adjustment than their peers ([@bib0015]).

CICs have been argued to be a non-pathological indicator of early propensity to hallucinate ([@bib0011]). Children with imaginary companions have been found to score higher on early dissociation scales ([@bib0004]), and to hear more words in an ambiguous voice stimuli aimed at simulating auditory hallucination-like experiences ([@bib0008]).

There have been studies finding adult that dissociative experiences relate to CIC play ([@bib0006]), but no studies have investigated whether this play predicts later adult hallucination experiences in the form of prodromal symptoms. Our aim was to relate adult university students' report of CIC play to the reporting of different prodromal symptoms (hallucination, perceptual abnormalities, negative symptoms), taking into account childhood adverse experiences. Childhood adversity paired with high imagination has been hypothesised to be a predisposing factor in dissociation as well as predictive of prodromal symptoms in adulthood ([@bib0004], [@bib0018]).

2. Method {#sec0002}
=========

Data were gathered as part of an online survey conducted at a UK Higher Education Institution examining the social and emotional wellbeing of university students (SoWise).

This study reports on a subset of the measures from the SoWise survey using a purposive sub-sample of participants for analysis. Participants over the age of 24 were excluded for two reasons: 1) prodromal symptoms are known to occur from the onset of puberty to the early 20s ([@bib0017]) and 2) recall of imaginary companions is likely to be compromised with age. The final sample consisted of 278 (196 females) students aged 18--24 years (*M = *20.38, *SD = *1.56). Sociodemographic data included age, gender, and parental socioeconomic status. Some participants did not complete all sections; missingness was treated by deletion.

CIC engagement was determined by the Imaginary Companion Questionnaire ([@bib0014]), defining CICs as follows: *An imaginary friend can be classified as completely invisible, OR a doll or toy that you had given a personality to and played with for over 3 months*. Participants were asked if they remembered having a CIC and if so what characteristics they exhibited (e.g. age, gender, humour). All participants reporting a CIC completed the qualitative questions about their companion. Qualitative questions were used to determine whether CICs were invisible or personified. If participants left the initial CIC question blank they were not considered in the analyses.

The screening measure for prodromal symptoms of psychosis was the Prodromal Questionaire-16 (PQ-16) ([@bib0010]). This self-report measure includes 16 true/false items, nine assessing hallucinations/perceptual abnormalities, five assessing unusual thought content/delusional ideas/paranoia, and two assessing negative symptoms of anxiety and depression. Higher scores on this measure indicated more symptoms/greater severity.

Finally, the Childhood Experience of Care and Abuse Questionnaire (CECA-Q) ([@bib0001]) was used as a retrospective self-report measure of childhood adversity before the age of 17. The scale consists of questions on parental loss, neglect, apathy, and physical/sexual abuse. An adverse experiences subscale was created using questions from the CECA-Q. Reports of physical and sexual abuse severity scores from 0--9 for physical abuse and 0--10 for sexual abuse were consolidated into a 0--4 scale (based on [@bib0002]) indicating severity of childhood adverse experiences (marked, moderate, mild, little or none). The 0--4 score was collapsed to a dichotomous variable representing marked/moderate abuse, or mild/little/no abuse reported in order to determine severe from non-severe experiences ([@bib0002]). Higher scores indicated greater severity for this measure.

3. Results {#sec0003}
==========

Of the 278 students, 224 reported on CIC status. 62 (22%) reported CIC play, with one removed because the CIC was described as a result of psychosis. There were no age effects, *t* (222) = −0.88, *p = *.381, but females *X*^2^ (*N* = 224) = 4.96, *p* = .026 reported significantly more CIC play.

The PQ-16 was completed by 218 (56 male) participants, reporting a range of 0--15 symptoms (*M = *4.53, *SD = *3.59). No gender, *t* (216) = −0.54, *p = *.590, or age, *r = 0*.07, *p = *.331, differences were found.

The CECA-Q was completed by 225 (60 male) participants. No gender, *X*^2^ (*N* = 225) = 1.64, *p* = .201, or age, *t* (223) = −0.72, *p = *.475, differences were found for this variable.

The relationship between CIC status, prodromal symptoms, and adverse childhood experiences was measured using three Poisson regressions with 1) hallucinations/perceptual abnormality, 2) unusual thought content/delusional ideas/paranoia, and 3) negative prodromal symptoms reported as the outcome variables. CIC status and high/low adversity in childhood were entered as predictor variables. Gender and socioeconomic status were covariates. An interaction term was also entered.

Those reporting no CIC (NIC) in childhood in the hallucination model reported 53% less prodromal hallucination symptoms in comparison to the CIC group, Exp (B) 0.473 (95% CI, −1.216 to −0.283); this was a significant predictor, *p = *.002. Those reporting low adversity in the hallucination model also reported 58% less prodromal symptoms than those with high adversity scores, Exp (B) 0.423 (95% CI, −1.194 to −0.528); this was also significant, *p *\< .001. Furthermore there was a significant interaction, Exp (B) 1.935 (95% CI, 0.137 to 1.183); *p *= .013. Those reporting both CIC and high adversity reported 94% more prodromal symptoms.

A mediation analysis was run using Stata-15 and the PARAMED module using the bootstrap method to estimate bias-corrected confidence intervals. The relationship between CIC status and hallucination symptoms was mediated by childhood adversity where the total effect was significant (Estimate = 1.36, CI, 1.11 to 1.68) *p = .*003, as well as the natural direct effect (Estimate = 1.25, CI, 1.02 to 1.54) *p = *.032, and the natural indirect effect (Estimate = 1.09, CI, 1.02--1.16) *p = *.007.

There were no main effects of CIC status in the model predicting unusual thought content symptoms, *p* = .088. Those reporting low adversity scores reported 40% less prodromal symptoms than those reporting high adversity, Exp (B) 0.601 (95% CI, −0.914 to −0.104); this was significant, *p *= .017. No significant interaction was found, *p = *.338.

In the third regression looking at negative symptoms, there was no significant contribution of CIC status, *p* = .306; however those reporting low adversity reported 47% less prodromal symptoms than those with high adversity in childhood, Exp (B) 0.527 (95% CI, −1.172 to −0.111), *p *= .018. There was no interaction, *p = *.333.

Adults with a CIC were more likely to report high adversity, *X*^2^ (N = 224) = 8.32, *p* = .004. See [Table 1](#tbl0001){ref-type="table"} for descriptive statistics for all variables.Table 1Descriptive statistics for all variables according to childhood imaginary companion status: means followed by standard deviations.Table 1Variables*N*CIC*N*NIC*N*TotalAge (years)6220.23 (1.51)16220.43 (1.60)22420.38 (1.57)GenderFemale5223%11250%16473%Male104%5022%6027%PQ-16605.35 (4.05)1584.22 (3.37)2184.53 (3.59)Hallucination602.47 (2.27)1581.79 (1.97)2181.98 (2.10)Unusual thought611.87 (1.52)1581.51 (1.33)2191.61 (1.40)Negative611.03 (0.82)1580.92 (0.80)2190.95 (0.80)CECA-QLow adversity4922%15067%19989%High adversity136%125%2511%SESUnder £10k1118%2918%4818%£10k−25k2642%6440%11041%Over 25k2540%6842%11242%[^1]

4. Discussion {#sec0004}
=============

Reporting concurrent prodromal symptoms of hallucination/perceptual abnormality was associated with self-report of CICs. CIC status did not predict report of unusual thought content or negative symptoms. Childhood adversity, however, related to all three types of prodromal symptoms and partially mediated the relationship between CICs and hallucination/perceptual symptoms.

These findings are in line with previous research suggesting that having a CIC should be considered a form of non-pathological hallucination-like-experience ([@bib0008]) that may impact adult experiences ([@bib0003]). Although CIC status was predictive of prodromal symptom report of hallucination/perceptual abnormality, childhood adversity predicted all three components of the prodromal symptoms, and both mediated and moderated the hallucination/perceptual abnormality symptom relationship between CIC status and prodromal symptom report. This is consistent with literature on trauma and its relationship with prodromal symptoms ([@bib0016]). Because the sample was typical, no predictions could be made about pathology. Furthermore, the scores on the PQ-16 were lower than they would be for a clinical sample ([@bib0012]). Future research, therefore, might focus on how life events mediate the relationship between pathological and non-pathological hallucinations, as CICs are known to be a positive form of play that relate to better social cognition ([@bib0009]).

Several interpretations of the results are possible. Firstly, children\'s experiences with typical hallucination-like experiences in the form of interacting with a CIC may become prone to experience non-clinical prodromal symptoms of hallucination with the addition of life stressors. Secondly, children with CICs may become accustomed to speaking about imaginary invisible beings or voices throughout their development, and would be more likely to report these experiences than their peers.

Limitations of the survey design were mitigated through the use of reliable and valid measures appropriate to the population. It would be useful to incorporate longitudinal design to find out more about the prodromal symptom trajectory of CIC individuals from childhood to adulthood. The regressions did show dispersion in the sample as well as having an unequal sample size; however these parametric tests have been shown to be robust against violations of assumptions ([@bib0013]).

In summary, this research is consistent with the developmental perspective of the continuum of hallucination from pathological to non-pathological, and supports the notion that CICs may be a form of hallucination-like-experience which, particularly when combined with adversity, may influence the trajectory of non-clinical prodromal hallucination report.
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[^1]: \**Note* There are missing data for some columns. The N reflects the number of participants that chose to answer each question.
